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(54) Improvements in or relating to tube couplings 



(57) The disclosure relates to a tube coupling to re- 
ceive and hold a tube comprising a coupling body (10) 
having a throughway (11) open at one end (11a) to re- 
ceive a tube. An annular step (22) is formed in the 
throughway facing the open end to receive an end of a 
tube. An end cap (12) engages the coupling body for 
axial movement between forward and retracted position 
on the coupling body, the end cap having an opening 
(15) for the tube to extend through. A seal (23) is located 



in the coupling body between the step and the open end 
of the body and in the form of an annular sleeve encir- 
cling the throughway, the seal having an out-turned an- 
nular flange (24) at one end which engages with the an- 
nular step (22) to receive and seal with an end of the 
tube inserted into the throughway. A compression de- 
vice (26) in the throughway is operable to compress the 
sleeve around the outer surface of the tube adjacent 
said end of the tube to form a seal with the end of the 
tube. 




Printed by Jouvc, 75001 PARIS (FR) 

DCOD: <EP 1233225A1 J_> 



EP 1 233 225 A1 



D scription 

[0001] This invention relates to tube couplings which 
may be single or multiple tube couplings providing inline, 
elbow or T-couplings or tube closures. .5 
[0002] Our "Speedfit" tube connector (UK Patent No. 
1520742 and others) has a coupling body with a 
throughway open at one end and a tapered cam surface 
in the open end to receive a collet for locking a tube in 
the coupling. The collet is compressed against the tube 10 
by a slight withdrawal of the tube and collet from the 
coupling body which locks the tube in the coupling body. 
The collet can be depressed into the body to release the 
tube. 

[0003] Our "SuperSeal" design (UK Patent No. *5 
2167147) has a separate sleeve screwed onto the open 
end of the coupling body in which the tapered cam is 
formed. By screwing the sleeve onto the coupling body 
the gripping action of the collet on the tube is increased. 
Also the collet becomes locked up in the coupling body 20 
and cannot be depressed to release the tube. 
[0004] Our "Speedfit/Superseal" coupling (European 
Patent Application No. 0945662) comprises a coupling 
body having a throughway open at one end to receive 
an end portion of a tube and having an internal cam sur- 25 
face tapering towards the open end in which a collet is 
located for locking the tube in the coupling body by en- 
gagement with the tapered cam surface, and having 
step means to limit entry of the collet into the through- 
way, the coupling body having a main body the through- 30 
way of which receives the end of a tube and contains 
said step means to limit insertion of the collet and an 
end cap in screwthreaded engagement with the main 
body containing said open end to the throughway and 
the tapered cam surface, and indexing means between 35 
the end cap and main body to define different positions 
of rotational adjustment in the first of which a tube can 
be inserted and, by depressing the collet into the cou- 
pling body, released from the coupling body and in the 
second of which the collet is engaged with the step *o 
means to prevent the collet being depressed into the 
coupling body to release the tube. In the preferred ar- 
rangement the end cap has an internally threaded 
sleeve portion encircling and in screwthreaded engage- 
ment with an external thread on the main body. *s 
[0005] In the latter construction, an "O" ring seal is 
provided in the throughway in the coupling body to en- 
gage and sea! with the outer surface of the tube. The 
seal is spaced from the ends of the collet by a washer 
or sleeve. This arrangement provides small cavities be- 50 
tween adjacent components in which liquids can pene- 
trate and become trapped and difficult to remove by 
cleaning. Such entrapped liquids can deteriorate over a 
period of time and cause contamination in subsequent 
liquid flowing through the coupling. 55 
[0006] It is an object of the present invention to pro- 
vide a coupling having a combination of the "Speedfit" 
and "Superseal" features referred to above in which any 



potential leak paths from an end of a tube in the coupling 
body is minimised and recesses orcavities betwe n ad- 
jacent components in the leak path are minimised to 
pres nt a substantially clean, smooth internal surface to 
the outer side of the tube connected in the coupling. 
[0007] This invention provides a tube coupling to re- 
ceive and hold a tube comprising a coupling body having 
a throughway open at one end to receive a tube, an an- 
nular step in the throughway facing the open end to re- 
ceive an end of a tube, an end cap engaging the cou- 
pling body for axial movement between forward and re- 
tracted position on the coupling body, the end cap hav- 
ing an opening for the tube to extend through, a seal 
located in the coupling body between the step and the 
open end of the body and in the form of an annular 
sleeve encircling the throughway, the seal having an out 
turned annular flange at one end which engages with 
the annular step to receive and seal with an end of the 
tube inserted into the throughway and means operable 
by the end cap to compress the sleeve around the outer 
surface of the tube adjacent said end of the tube to form 
a seal with the end of the tube. 

[0008] In a preferred arrangement the throughway ex- 
tending from the annular step away from the open end 
of the coupling body, the inner periphery of the inturned 
flange on the seal and the inner diameter of the tube are 
substantially the same to provide a smooth continuous 
passage between the tube and coupling body. 
[0009] In accordance with a further preferred feature 
of the invention the meansto compress the seal around 
the tube may comprise a compression sleeve mounted 
in the cap and projecting into the open end of the 
throughway around the seal, forward movement of the 
end cap extending the sleeve between the seal and 
throughway to compress the seal inwardly into sealing 
engagement with the tube and retraction movement of 
the end cap withdrawing the sleeve from the seal to re- 
lease the seal from the tube. 

[0010] More specifically the inner surface of the com- 
pression sleeve and/or the outer surface of the seal may 
be tapered to cause the seal to be compressed inwardly 
with extension of the sleeve around the seal. 
[0011] For example the inner periphery of the com- 
pression sleeve tapers towards the end of the sleeve 
mounted in the cap to cause the seal to be compressed 
inwardly with extension of the sleeve around the seal. 
[0012] Alternatively the outer periphery of the seal 
may be tapered towards the open end of the coupling 
body so that the seal is compressed inwardly by extend- 
ing the compression sleeve over the seal. 
[0013] In any of the above arrangements the end of 
the seal adjacent the annular step in the coupling body 
may be formed with a T-shaped head engaging the step, 
the inner limb of the head providing the inturned flange 
of the seal and the outer limb of the head having a snap 
engagement in a recess in the throughway adjacent said 
annular step to retain the sleeve in the coupling body 
[0014] Also in any of the above arrangements the end 
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of the compression sleeve mounted in the end cap may 
be formed with a T-shaped head which is engaged in a 
seat formed in the end cap between an annular shoulder 
on the end cap facing the coupling body and an annular 
rib in the throughway to retain the head in the seat and 5 
to ensure that the sleeve is retracted from engagement 
with the seal when the cap is retracted with respect to 
the coupling body to release the seal from the tube. 
[0015] According to a further feature of the invention 
a device may be mounted in the open end of the cap to 10 
receive and lock a tube in the cap. 
[0016] More specifically the device may comprise a 
collet mounted in said opening in the end cap and having 
resilient arms extending into the end cap formed with 
heads at their inner ends to engage a tube extending 15 
through the collet into the coupling body, the end cap 
having a tapered cam surface reducing towards the 
opening in the end cap with which the heads of the collet 
arms are engageable to be compressed inwardly into 
gripping engagement with a tube extending through the 20 
end cap into the coupling body to lock the tube in the 
end cap so that movement of the end cap into the for- 
ward position draws the tube into the coupling body to 
engage the end of the tubo with the inturned flange of 
the seal and retraction of the end cap retracts the tube 25 
from the seal flange. 

[0017] Furthermore the ends of the resilient arms of 
the collet may engage the head on the compression 
sleeve to press the compression sleeve forwardly into 
the open end of the coupling body around the seal with 30 
forward movement of the end cap on the coupling body 
and retraction of the end cap on the coupling body with- 
draws the compression ring. 

[0018] In any of the above arrangements the end cap 
may encircle a portion of the coupling body. In. addition 35 
the end cap may be in screw threaded engagement with 
the coupling body whereby rotation of the end cap in 
one direction on the coupling body advances the end 
cap onto the coupling body and rotation in the opposite 
direction retracts the end cap. 40 
[0019] According to a further feature of the invention 
the end cap and coupling body have a cam arrangement 
or bayonet fitting to define said forward and retracted 
positions of the end cap on the coupling body. 
[0020] In anotherfeature of the invention Index means 45 
is provided which act between the end cap and coupling 
body to define forward and retract positions of the end 
cap with respect to the coupling body. 
[0021] The following is a description of some specific 
embodiments of the invention, reference being made to 50 
the accompanying drawings in which: 

Figure 1 is a cross-sectional view through a tube 
coupling in accordance with the invention compris- 
ing a coupling body having and end cap with a collet 55 
for receiving and locking a tube in the coupling body 
and a sleeve form seal in the coupling body for seal- 
ing with and end of the tube and the adjacent outer 



surface of the tube; 

Figure 2 is a similar view to that of Figure 1 with a 

tube located in the coupling body and held in place 

by the collet with the seal disengaged; 

Figure 3 is a similar view to Figure 2 showing the 

collet in the enhanced gripping mode and the seal 

compressed around the outer surface of the tube; 

and 

Figure 4 shows the coupling with the enhanced grip- 
ping action of the collet with the tube removed and 
the seal released from the tube. 

[0022] Referring firstly to Figure 1 of the drawings, 
there is shown a tube coupling which is generally of the 
form described and illustrated in our European Patent 
publication No. 0945662. That application discloses a 
tube coupling embodying features of our "Speedfit" tube 
connector which forms the subject of our UK Patent No. 
1520742 with the features of our "Superseal" connector 
as described in our UK Patent No. 2167147. The tube 
coupling comprises a coupling body having a main body 
part end cap on the body part, and a collet for gripping 
a tube to be locked in the coupling body located in the 
end cap with a seal for engaging the tube is located in 
the main body part. In one position of the end cap on 
the main body part, a tube can be locked in or released 
from the coupling body by the collet as described in our 
UK Patent Publication No. 1520742. The gripping action 
of the collet on the tube can be enhanced by screwing 
the end cap further onto the main body part of the cou- 
pling as described in our UK Patent Publication No. 
2167147 and means are provided as described in our 
European Patent Publication no. 0945662 to index the 
movement of the end cap with respect to the main body 
part so that the end cap is readily adjustable between 
the first position in which a tube can be engaged by a 
collet but readily released when required and a second 
position in which the tube is locked against release in 
the collet. 

[0023] In accordance with the present invention, a 
tube connector comprises a coupling body 10 having a 
throughway 11 open at one end 11a to receive a tube 
and an end cap 12 screwed onto the main body part by 
screw-threads 13 and 14 respectively on the coupling 
body 10 and end cap 12. Index means are provided on. 
the end cap and coupling body for determining index po- 
sitions of rotation of the end cap 12 and body 1 0 as de- 
scribed later. 

[0024] The end cap 12 has an open end 15 in which 
a collet indicated generally at 1 6 is engaged. The collet 
comprises an annular portion 1 7 which projects from the 
open end 15 of the end cap and is formed with an out 
turned annular flange or head 1 8 which can be manually 
gripped for manipulating the collet. A portion of the collet 
extending into the throughway in the end cap has axially 
extending resilient arms 19 with which terminate in 
heads 20 having integral barbs or teeth 21 on the inner 
sides thereof to grip the tube extending through the col- 
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let. 

[0025] There is a tapered cam surface 31 formed in 
the end cap with which the heads 20 of the collet 1 6 are 
engageable to be compressed inwardly as the collet is 
drawn outwardly of the throughway to cause the barbs 
21 on the inner sides of the heads of the collet to grip 
and engage a tube extending through the collet. 
[0026] The throughway 11 in the main body part is 
formed with a step 22 facing the open end of the cou- 
pling body to receive an end of a tube to be connected 
in the coupling body. A sleeve form seal 23 is mounted 
in the coupling body and is formed with an annular T- 
shaped head 24 which abuts an annular step 22 in the 
main body part. The inner portion of the T-shaped head 
24 provides a seal supported by the step 22 to receive 
an end of a tube to be secured in the coupling body as 
described later. The end of the tube is cut square to en- 
sure full engagement with the seal. The internal diame- 
ter of the T-shaped head 24 is substantially the same as 
that of the adjacent part of the throughway 11 and also 
the internal diameter of the tube to form a uninterrupted 
surface from the tube to the throughway. 
[0027] The head 24 of the seal is a snap-fit in the 
throughway of the coupling body adjacent the step 22 
to r tain the seal in place in the body part. An annular 
gap 25 is formed between the outer side of the sleeve 
23 and the encircling wall of the throughway into which 
a compression sleeve 26 mounted on the end cap 12 
extends. The compression sleeve also has a T-shaped 
head 27 which is mounted in the end cap between a 
shoulder 28 on the end cap facing into the throughway 
and a retaining bead 29 encircling the inner side of the 
end cap. 

[0028] The inner diameter of the sleeve tapers from a 
maximum adjacent the free end of the sleeve to a min- 
imum adjacent the head 27 of the sleeve so that as the 
sleeve is forced over the seat 23, the seal is pressed 
inwardly to seal with a tube extending through the 
sleeve. 

[0029] Reference is now made to Figure 2 of the draw- 
ings which shows the coupling body of Figure 1 with a 
tube inserted into the coupling body through the collet 
and seal but not pushed fully into engagement with the 
T-shaped head 24. The end cap 12 is in its retracted 
position in which the tube which is indicated at 35 is 
locked by the collet in the end cap. In this position the 
seal does not engage the tube as can be seen by the 
narrow gap between the outer periphery of the tube and 
inner periphery of the sleeve. Figure 2 also shows an 
arrangement of projecting annular bumps on the body 
and mouth of the end cap 36 and 37 respectively which 
prevent the end cap from being fully detached from the 
body part. 

[0030] Referring now to Figure 3 of the drawings, the 
tube has been pushed fully home into the coupling body 
by screwing the endcap 12 in which the tube is locked 
by the collet further onto the coupling body to engage 
and seal the tube end with the head 24. The ends of the 
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arms of the collet engage the head 27 of the compres- 
sion sleeve forcing the sleeve further into the main body 
part of the coupling. This movement, in turn, causes the 
tapered internal diameter of the compression sleeve to 
5 press the sea! 23 inwardly into sealing engagement with 
the tube as can be seen in Figure 3. The seal formed 
between the end of the tube and the head 24 together 
with the seal formed between the inner surface of the 
sleeve 23 and outer su rf ace of the tube prevents escape 

io of fluid from the end of the tube into the components of 
the coupling body. This prevents escape of fluid around 
the outer side of the tube. In an alternative arrangement, 
the compression sleeve engages directly with the end 
cap which forces the sleeve into the coupling body with 

*5 advance of the end cap. 

[0031] As indicated earlier the throughway beyond 
the step 22, the inner diameter of the head 24 and the 
inner bore of the tube are all substantially flush wish one 
another to provide a smooth flow through the connection 

20 without openings between adjacent components into 
which fluid could penetrate. The arrangement thus 
avoids features which are difficult to clean and instead 
provides a smooth, generally flush surface through the 
coupling body which is easy to maintain and clean. 

25 [0032] Figure 4 of the drawings shows the arrange- 
ment of a further position in which the end cap has been 
adjusted to allow release of the tube. 
[0033] Although not illustrated, the end cap and main 
body part have interengaging devices which define po- 

30 sitions of rotational index movement between the end 
cap and body part in which a tube is held by a collet and 
in which the gripping action of the collet on the tube is 
enhanced and the tube is also engaged by the seal in 
the main body part of the coupling respectively. 

35 [0034] In summary the arrangement is an enhance- 
ment of our current "Superseal" designs in allowing the 
resulting connection to be clean, smooth and 'bug-free' 
along its length internally. 

[0035] Primarily, the new arrangement consists of a 
40 "Superseal" coupling with the incorporation of a new 
moulded seal surrounded by a tapered compression 
sleeve. 

[0036] The seal is tubular along its length with a flat 
T shaped end. The T shaped end seals on its o.d. 

45 against the fitting body's i.d. In addition, it will also seal 
against the end of the tube when in the Superseal posi- 
tion. The i.d. of the tubular section is slightly larger than 
the tube o.d. to allow easy tube inserted when in the 
"Speedfit" position. The seal is retained in position within 

so the fittings body by a snap-fit around the T shaped end. 
The seal can be made out of any suitable pliable mate- 
rial, the initial market for this new product is drinks dis- 
pense and therefore the seal should be made out of a 
food quality material such as silicon rubber or nitrile. 

55 [0037] The compression ring is similar in shape to the 
seal but with a slow tapered i.d. along the tubular sec- 
tion. The slow tapered i.d. has a major diameter larger 
and a minor diameter smaller than the o.d. of the seat. 
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The compression sleeve is retained in position relative 
to the screw cap by a snap-fit around the o.d. of the T 
shaped end but is pushed forward along the length of 
the seal by the end of the collet when the cap is screwed 
into the Superseal position. An alternative arrangement 
could allow an internal shoulder in the cap to push the 
compression ring forward over/along the seal. 

HOW THE FITTING WORKS 

[0038] 

1 . Initially the fitting should be in the Speedfit posi- 
tion/condition: i.e. the screw cap in a position 
whereby the collet is free to allow tube insertion and 
allow release of the tube when it is pushed into its 
release position as shown in Figure 1. 

2. The tube end should be cut square and inserted 
fully into the fitting so that the square cut end abuts 
the T shaped end of the seal as shown in Figure 2. 

3. The screw cap is rotated in to the "Superseal" 
position. As this is done, the collet continues to grip 
the tube and thereby drives the square cut end firm- 
ly into the T shaped end of the seal. In addition, the 
end of the collet (or a shoulder in the screw cap in 
an alternative arrangement) drives the compres- 
sion ring along the length of the seal and, as its mi- 
nor internal diameter is smaller than the seals o.d., 
it compresses the seal radially onto the tube as 
shown in Figure 3. 

4. The seal forms intimate contact across and 
around the tube end and along the length of the tube 
o.d. within the length of the tubular portion of the 
seal. The T shaped end is also squeezed by end of 
the tube against the shoulder of the body leading 
into the through bore of the fitting. Ideally the i.d. of 
the tube, T shaped seal end and fitting through bore 
should be the same (see Figure 3). 

5. The resulting tube connection provides a contin- 
uous through-bore with no gaps or discontinuities 
between tube, seal or body i.d.s. The T shaped seal 
and seals both against the bodies i.d. and its shoul- 
der leading to its through bore. The i.d. of the seal 
also forms a continuous seal along the full length of 
the tubular seal (see Figure 3). 

6. The fitting can be easily released by unscrewing 
the cap back into the Speedfit position and pushing 
the collet into its release position as shown in Figure 
4. 

7. As the cap is un-screwed the snap-fit between 
cap and compression ring pulls the compression 
ring off the seals o.d. thereby removing the seals 



8 

interference and friction on the tube. The tube can 
now be extracted. The seal remains in-situ as it is 
retained in a snap-fit within the fittings body (see 
Figure 1). 

5 

ADVANTAGE OF THE DESIGN 

[0039] When in the Superseal position, the fitting pro- 
vides a connection with no gaps for fluid to be trapped 
io and thereby allow the fluid to fester by not flowing con- 
tinuously or by not being effectively cleaned or chemi- 
cally sanitised. The fitting remains simple to use and re- 
useable. 



1 . A tube coupling to receive and hold a tube compris- 
ing a coupling body having a throughway open at 

so one end to receive a tube, an annular step in the 
throughway facing the open end to receive an end 
of a tube, an end cap engaging the coupling body 
for axial movement between forward and retracted 
position on the coupling body, the end cap having 

25 an opening for the tube to extend through, a seal 

located in the coupling body between' the step and 
the open end of the body and in the form of an an- 
nular sleeve encircling the throughway, the seal 
having an out-turned annular flange at one end 

30 which engages with the annular step to receive and 
seal with an end of the tube inserted into the 
throughway and means operable by the end cap to 
compress the sleeve around the outer surface of the 
tube adjacent said end of the tube to form a seal 

35 with the end of the tube. 

2. A tube coupling as claimed in claim 1 , wherein the 
throughway extending from the annular step away 
from the open end of the coupling body, the inner 

40 periphery of the inturned flange on the seal and the 
inner diameter of the tube are substantially the 
same to provide a smooth continuous passage be- 
tween the tube and coupling body. 

45 3. a tube coupling as claimed in claim 1 or claim 2, 
wherein the means to compress the seal around the 
tube comprise a compression sleeve mounted in 
the cap and projecting into the open end of the 
throughway around the seal, forward movement of 

50 the end cap extending the sleeve between the seal 
and throughway to compress the seal inwardly into 
sealing engagement with the tube and retraction 
movement of the end cap withdrawing the sleeve 
from the seal to release the seal from the tube. 

55 

4. A tube coupling as claimed in claim 3, wherein the 
inner surface of the compression sleeve and/or the 
outer surface of the seal is tapered to cause the seal 
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to be compressed inwardly with extension of the 
sleeve around the seal. 

5. A tube coupling as claimed in claim 4, wherein the 
inner periphery of the compression sleeve tapers 
towards the end of the sleeve mounted in the cap 
to cause the seal to be compressed inwardly with 
extension of the sleeve around the seal. 

6. A tube coupling as claimed in claim 4, wherein the 
outer periphery of the seal is tapered towards the 
open end of the coupling body so that the seal is 
compressed inwardly by extending the compres- 
sion sleeve over the seal. 

7. A tube coupling as claimed in any of the preceding 
claims, wherein the end of the seal adjacent the an- 
nular step in the coupling body is formed with a T- 
shaped head engaging the step, the inner limb of 
the head providing the inturned flange of the seal 
and the outer limb of the head having a snap en- 
gagement in a recess in the throughway adjacent 
said annular step to retain the sleeve in the coupling 
body. 

8. A tube coupling as claimed in any of claims 1 to 7, 
wherein the end of the compression sleeve mount- 
ed in the end cap is formed with a T-shaped head 
which is engaged in a seat formed in the end cap 
between an annular shoulder on the end cap facing 
the coupling body and an annular rib in the through- 
way to retain the head in the seat and to ensure that 
the sleeve is retracted from engagement with the 
seal when the cap is retracted with respect to the 
coupling body to release the seal from the tube. 

9. A tube coupling as claimed in any of the preceding 
claims, wherein a device is mounted in the open end 
of the cap to receive and lock a tube in the cap. 

10. A tube coupling as claimed in claim 9, wherein the 
device comprises a collet mounted in said opening 
in the end cap and having resilient arms extending 
into the end cap formed with heads at their inner 
ends to engage a tube extending through the collet 
into the coupling body, the end cap having a tapered 
cam surface reducing towards the opening in the 
end cap with which the heads of the collet arms are 
engageable to be compressed inwardly into grip- 
ping engagement with a tube extending through the 
end cap into the coupling body to lock the tube in 
the end cap so that movement of the end cap into 
the forward position draws the tube into the coupling 
body to engage the end of the tube with the inturned 
flange of the seal and retraction of the end cap re- 
tracts the tube from the seal flange. 

11. A tube coupling as claimed in claim 10, wherein the 



ends of the resilient arms of the collet engage the 
head on the compression sleeve to press the com- 
pression sleeve forwardly into the open end of the 
coupling body around the seal with forward move- 
5 ment of the end cap on the coupling body and re- 

traction of the end cap on the coupling body with- 
draws the compression ring. 

12. A tube coupling as claimed in any of the preceding 
10 claims, wherein the end cap encircles a portion of 

the coupling body. 

13. A tube coupling as claimed in any of the preceding 
claims, wherein the end cap is in screw threaded 

15 engagement with the coupling body whereby rota- 
tion of the end cap in one direction on the coupling 
body advances the end cap onto the coupling body 
and rotation in the opposite direction retracts the 
end cap. 

20 

14. A tube coupling as claimed in any of the preceding 
claims wherein the end cap and coupling body have 
a cam arrangement or bayonet fitting to define said 
forward and retracted positions of the end cap on 

25 the coupling body. 

15. A tube coupling as claimed in claim 13 or claim 14, 
wherein index means act between the end cap and 
coupling body to define forward and retract posi- 

30 tions of the end cap with respect to the coupling 
body! 
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